Fast charging, in which batteries are charged in-vehicle at an accelerated rate.
Battery Energy Storage Capacity in Perspective
Unleaded gasoline has a specific energy density (LHV) of approximately 11,300 Watt-hours per kg (Wh/kg).
A typical lead-acid deep-cycle battery has an energy density of only 25 Wh/kg, a factor of 450 less than gasoline.
Considering several efficiency-improving factors in favor of electric propulsion, the effective energy density ratio may shrink to as little as 62, which is still poor.
The most ambitious targets for advanced battery development are as high as 1000 Wh/kg, which could reduce the effective gasoline to battery energy density ratio to as little as 1.55, but cost and life-cycle limitations are expected to remain.
Recharge Rates in Perspective
Gasoline flowing through a nozzle into an auto fuel tank is equivalent to a recharge rate of over 20 MW.
For RBI, the exchange of a 1000 kg, 48kWh lead-acid battery (for a 20-passenger electric bus) in one minute is equivalent to a recharge rate of 2.9 MW.
When all energy efficiency factors are included, the usable energy transfer rates for gasoline and lead-acid RBI both become approximately 2.5 MW.
Fast charging from a 200 Amp 220VAC can supply only 43 kW, and with greatly reduced utilization efficiency. Technology, 1895 Technology, -2000 Over 100 successful commercial deployments, almost all in limited fleet service or short-lived demonstration projects.
Progress in Battery Exchange
Only significant current deployment is semi-automated battery exchange for indoor-operated forklift trucks.
Over 50 US Patents relating to the automation of electric vehicle battery replacement.
